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(54) 1,4-BENZOTHIAZEPINE DERIVATIVE 

(57)Abstract: 

PURPOSE: To provide tiie subject new compound 
exhibiting strong l<inetic cell death suppressing action 
without accompanying cardiac inhibitory action and 
useful as a preventive and treating agent for acute 
myocardial infarction. 

CONSTITUTION: The objective compound is expressed 
by formula I (R is H or 1-3C alkoxy; X is O or H2; n is 1 
or 2; R1 is phenyl substituted with OH, etc., or H, etc.; 
Ph is phenyl) or its salt, e.g. 4-acryloyl-2,3,4,5- 
tetrahydro-1,4- benzothiazepine. The compound can be 
produced e.g. by reacting a compound of fonnula II with 
acryloyi chloride of fomnula III in an aprotic solvent (e.g. 
THF) in the presence of a base (e.g. triethylamine) at 0° 
C to room temperature and reacting the resultant amide 
compound of fomiula IV with 4- benzylpiperidine of formula 
temperature. 
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' H-NMR (CDC 1 3 , 5 0 OMHz) 5:1. 2 8~ 
2. 1 5 (1 IH, m) , 2. 48~3. 40 (6H, 
m) , 1. 5 7 (3H, s) > 1. 6 4 (3H. s) , 
1. 6 8 (3H, s) , 3. 8 0~5. 3 0 (7H, 
m) . 7. 1 0~7. 5 6 (9H. m) . FD-MS 
(n/z) : 5 3 2 (M ) . 
m 10 0 241 SllfeM 16 

WxE©4 -ya^7-fe9^;V- 2 -i^UD- 2, 3. 4, 

5-Th9tHa-i. A-'^yj^y^'dy (0. 5 

Og) , 5- (7-fe^'3 H) -f>H->'l' (1. Og):fe 

Atxai^tM® (0. 7 8g) si^i»j9©siji^tra^ 

fcSjSSH:, 4 - :3^nqE7-fe:g^Jl^- 2 - C (5 - 7-fe^' 
3h*) 'f>H-;^- 3 - 1, 4 -•^>"/f^7-g 

H> (0. 6 7 g) JlOft'&lfe (0. 6 7 

g) , 4 -•^>i7;l'fcf'^US>> (0. 3 3g) , ^^XS 

m.-h^'Oh (0. 4 0g) ■^mm^'nmm.t.wm 

50 twSJSS«. 2- C (5 -7-fe:5'5H) 'f>F-;l'- 3 
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#BgT4 - 2 3 0 6 8 1 



--fJW - 



3, 4. 5 -5^h9tHa- 1. 4--^' 



*>V^7ii\iy (0. 6 6g) S#fc. 



<csr'> :347 0, 167 0. 163 0. 



' H-NMR (CDC l 3 , 5 0 01IHz)<S : 1. 1 0~ 5Kg) h^-t: Kn^^^ (5 Oil) fc»«|U OlDfc 



5. 3 5 (1 8H, m) , 2. 13. 2. 15 (each 
1. 5H, eachs). 6. 80~7. 96 (ISH, 
m) . 8. 6 5 (IH. b r-s) . 8. 8 0 (1 H, 
s) , FD-MS (ffl/z) : 5 5 2 (M ) , 
[0 0 2 5]*I^^17 

4 - yti* - 2 - ^' nn - 7 - ;A h=*-> 
-2. 3, 4, 5 - 1. A-OV^7 

if lf> (0. 1 9 g) . TnV-JP (0. 0 7 g) 

(0. i7g) ^mmmisom&mt 
mmzs.m'&s 4 - :;^p^ r-k^^ji' - 7 - h-^^i' - 

2- (4 - h^-->7x:zjW -2, 3. 4. 
9tFn-l. 4 -'^>>/5^7iffc!> (0. 17g)§ 
Slffl^lS-ttl (0. 17g) , 4"-'<>i^JHiAU 

i^i' (0. 0 9g) (0. iig) 

S||»eiJ6©fi«^til«fcK^E:S«, 4- Cl - (4 

2- (4 -;^h*j/7ir:;0 - 2, 3, 4, 
9tHn-i, 4 -^>V/^T-trfc:> (0. 20g) & 



IRv 



(Cffl-^) : 1640. 



' H-NMR (CDC ] 3 , 10 Olfflz) <5 : 1 . 0 0~ 
3. 5 5 (1 3H, m) , 3. 8 0 (3H. s) , 3. 3 
8 1 (3H, s) , 3. 7 0~5. 4 5 (5H. m) . 
6. 6 2-7. 5 6 (1 2H, m) . FD-MS W 
z) : 5 1 6 (M ) „ 

[0 0 2 6]*^^ 18 
It3^®4 - C3 - Cl - (4 -^^i^M E^Ui^::. 
;W :/nfcf:t-;w - 7 -^h^'y- 2, a. 4, 5 - 

Hn - 1, 4 -'<>'/5^7-t't!> (0. 9 05K 



T*3fl<b7;l/S-':7AU^'?A (0. 2 4g) *JPA. 

oic{cT2i^|yiSE#i/fc, mm-f-hut/i.- 1 o*ft«j 

u-^V^vv^- (yr]-y;i/C- 2 0 0. 2 0 g) \z 
Tfi^SSt. i7nn5i=:;i/A (9 8^) J-)V (2 
©ii^^MtrTj^HiL, 4- C3 - Cl - (4-'^ 
yJM tf-^U V:=.M -fnMM - 7 - ^ - 
2, 3, 4, 5-xh7tHn-l. 4-'<>y9'7if 
My (0. 7 Ig) 



(cr') : 1 595, 148 0, 



' H-NMR (CDC 1 s , 5 0 OMHj) 6:1. 2 4~ 
2. 92 (19 H, m), 3. 30~3. 35 (2H, 
m) , 3. 7 8 (3H, s) , 4. 1 1 (2H. s) . 
6. 6 5~7. 4 5 (8H, m) . FD-MS (m/z) : 
4 1 0 (M ) . 

[0 0 2 7] mm\% 

WJfi04- C3 - Cl ■ (4 -'OS?;!/) tf^ojj^n 
M -fxi If *r:;w - 2 - (4 - ;t h-^i5/7xr^;W - 
l-i^Y^i'-'i., 3, 4, 5 -•T^h^kFP- 1, 4 

-'^>yg^7i?tf> (1. og) *j:tK*»-lfc;7;i'5=: 

'i?AUf''?A (0. 2 2g) ^^Ife^BJl 8©83i»i:ll 

stgiS^-a-. 4 - C3 - Cl - (4 -^yv)V) fcf< 
'Ji?r:jW T'DlfjW - 2 - (4 - / h^>'7xr:;P) 
'7 -%V^'y-2, 3. 4. 5 -T-h^t HD - 1, 
4 - ^>»/5^7-eH> (0. 4 6 g) 



I R 



(cB-^> : 1 6 1 0. 1 59 5. 1 5 1 0. 



' H-NMR (CDC 1 s , 5 0 0HHz)fi : 1. 2 4~ 
2. 9 3 (17H, m) , 3. 4 0~4. 4 6 (5H, 
m) , 3. 7 9 (3H, s) . 3. 8 0 (3H, s) , 
6. 6 9-7. 5 0 (1 2H, m) . FD-MS ^ 

z) : 5 1 6 (M ) , 
[0 02 8] ^^20 

tlraiffl4 -7i?Un'f;i/- 2 - ^pn - 2. 3, A. 5 

-7^>^tFa-l. 4 -^>'y5^7-tf!f> (0. 20 
g) . J'-)V (0. 1ml) feJcL^^^t^.-XX 

(0. - 3 1 g) ^mm\z<rywm.t.nmzw.%-^ 



4 - 7i'Ua-l';i.- 2 - j< h^i'- 2. 3, 4, 5 
-xb^kHn-l. 4 -'<>v/9^7-tftf> (0. 19 
g) s:®^b-S-« (0. 1 8 g) ^XJSA - 

yji.tf'^uv?^ (0. i9g) ^mm^omi^m 
mzm.^^. 4 - C3 - [1 - (4 -^yvM tfA 

U-:?rijW ynH:i-r;;W - 2 - ^ h*-> - 2. a, 

4. 5-xh5t:Fn-l, 4 -'^>\/^7•^ftf>- 
(0. 2 Sg) 



IRv 



(cm-") : 164 0. 



' H-NMR (CDC Is, 10 0MHz)fi:l. 10~ 
2. 10 (7H, m) , 2. 4 0-2. 9 5 (6H, 
m) , 3. 3 5 (3H, s) , 3. 6 5~5. 1 0 (7 
H, m) , 7. 0 0~7. 3 0 (7H. m) , 7. 3 5 

-7. 55 (2H, m)„ FD-MS (m/%) : 4 2 4 
(M ) . 

[0 0 2 9] <W%tlM7 - h^i/- 2. 3. 4. 5 

-T-h9bHB-l, 4 -ovf-7-^^><D^m>m 

mi * 



18 

*2, 5 - Kn4^->SSS^ (5 0. Og) ST-feh 

(4 0 0B11) zLmzmm~:y^9■)v 

(5 7. 5ml) feJ:atKS:«JU^7A (9 8. 1 g) 

hi^97w'- (yn— &';VC-2 0 0. 2 0 0g) \zx 

»SU n -'\^-tr> (9 5«S) +i^^X5FJk (5«S) 
0!i-&^airT^fflU. ;>«^;P 2 -M ¥ti^i^- 5 
- ;< b^i^mm (4 7. 1 g) 



IRv 



(cnf^) : 3 250. 1 68 0. 1 6 2 0. 



' H-NMR (CDC 1 3 , 1 0 OMBz) 6:3. 7 7 
(3H, s) , 3. 9 4 (3H. s) > 6. 8 9 (1 
H. d. J = 8. SEl) , 7. 0 6 (IH, dd, J = 
2. 9Iz. 8. 5Ez) . 7. 2 7 (IH, d. J = 2. 
m) ^ 10, 2 7 (IH. s) . 

ttife^^cg^Jl/ 2 - /W HH^S/ - 5 - ;« 

« (4 7. 4 g) S5?>l?-Jl/*JPAT3 H (4 0 0al) 

teS^Lv Zltltl, 4 -5?71flf'>5'n C2, 2, 

2) (4 3. Be) *sJ:T/:-::?>t5^;t^*A;VA 

^■•I'JI/i'a'J H (4 8. Og) iSifcT2 0^ 

raffiitbfc. io?^«ii* (3ooni) \z$>i% wmx 
(2i5) +mm:Lf-)v am) (ou^mmr 

2 - C {i^;f.'^)V7^/) ^■t^t^'J 
:^h^'yy - 5 - j^h^'s/Sfe-i.Sf^ (55. Og) m 



^ mp 9 9. 5~1 00. St:. 

IRv ' (cr^) : 1 7 1 0, 149 0, 

20 ' H-NMR (CDC 1 s . 1 0 OMHz) 5:3. 3 7 
(3H, s) , 3. 4 5 (3 H, s) . 3. 8 3 (6 
H, s) , 7. 02~7. 09 (2H, m) , 7. 45 
~7. 5 1 (IH, m) . 
Itlf$l0!i3 

- 5 - ^ h4^5/5eja#i6 (2 0. 0 g) \Zpy 
ju~)l'X~f-}V (1 0 0ml) 2 6 5~2 7 CC 

yy^- (yr!-y;i.c-2 0 0, 2 0 0 g) fcTfflii 
50 n - A,:^-i}-> (6 5gK) +Wmx9^;l' (3 5«5) CO 

JI^:r - 5 - ^ h^J^Jg.«ll (16. 4 g) mtc. 



mp 



6 4. 



(csr') : 1 72 0, 1 6 5 0. 1 5 9 0. 



' H-NMR (CDC 1 s . 10 GHz) 5:3. 0 4 ic^2 onrnM^m^bfc. 1 0 %S^;!K (3 0 Oil) 1^ 



(6H. s) . 3. 8 3 (3H. s) , 3. 8 7 (3 
H, s) , 7. 00 (IH, dd, J = 2. 9Hz, 8. 
5Hz) , 7. 8 9 (IH. d. J = 2. 9Ez) . 7. 4 
2 (IH. d. J = 8. 5Hz) , 



h*'>5feJi.»® (2 0g) g^*-/-;!/ (2 0 0B1) fc 
^«?U CltliCtJ-hUI^A^th^-^F (8. Og) ^M-k 



- 2 0 0, 2 0 0 g) fcTlfffiU n - A4^-t3-> (9 0 

g» +»iix5^^i' {iogi5) (Tim^miiizrmmu ^ 
2 - h - 5 - >i (1 1 . 

0 g) S^fc. 



(cm-*) :1700. 1590. 1470, 



' H-NMR (CDC 13.10 OHEz) 6:3. 80 



(3H. s) . 3. 9 2 (3H, s) . 4. 4 7 (1 



H, s) , 6. 8 8 (IH. dd. J = 3. OHs, 8. *m Sfi-tl 2I^WISjtLfcc 1 0 (10 0 



5Hz) , 7. 2 2 (IH, d, J = 8. 5E«) , 7. 5 
i (IH. d, J = 3. OHz) . 

mms 

(6. 5 b) ^^Xfmm2 - {fnGX^}V7S.y (4. 
6 g) SS?;X5";P:f;;l/A75 F (1 0 0ml) fc^^U, 

^:tl?c5fc^&T:^^Uf A^^'^"2'H (4. 7g) sjo^* 



■1) icsit, 5'op3j!ji'i»-^ttfflL.fe. mmm&mm^ 
isiis#fc. z.nmmx^)v (5o«) +n-A^^-9- 

> (5 0«5) CDfi^»j»tfi5feji>U 7 - j< h=¥-> - 5 - 
:t=t^V-2, 3. 4. 5-'?h9tHn-l. 4 - 
'/9^7-l?H> (3. 2g) 



<ca-') : 3 350. 1 64 5. 1 45 0. 



' H-NMR (CDC 1 3 , 10 OHHz) fi : 2. 9 3~ 
3. 14 (2H, m) . 3. 2 4~3. 4 8 (2H, 
m). 6. 92 (IH, dd, J = 2. 9Hz, 8. 5H 
z) . 7. 1 7 (IH, b r s) . 7. 2 3 (IH. 
d, J =2. 9Hz) 7. 4 1 (IH, d, J =8. 5H 
I) . FD-MS (m/z) -.2 09 (M ) . 

mm 6 

5=- h 9 1: H n 7 9> (1 5 0 ml) fc:!|c§Sfl:r 20 
\}9-t>h, (2. 7 3g) feJcOttflifiO? -jth4^->- 5 
-:t*V-2, 3, 4, 5 -T-N7t:Hn- 1, 4--^ 
^yg^TIf H> (5. 0 g) S*?&TKJII^, mwR 

-2, 3, 4. 5-T-h5tHD-l. A.-^y^J'f-r 
ift!> (4, 4g) 

IRv * <ctf^) : 12 40> 10 50. 

' H-NMR (GDC 1 > , 10 0HHz)5:2. 6 2~ 
2. 88 (2H, m). 3. 27-3. 58 (2 H, 
m) , 3. 7 9 (3H, s) . 4. 0 9 (2H. s) , 
6. 5 9~7. 0 0 (2H, in) , 7. 4 6 (IH, 
d. J = 8. 5 Hz) . FD-MS (m/z) : 1 9 5 
(M ) . 

[0 0 3 0] <Mtt»>«»i*S (1) 

#:a3 0 o~ 3 %^%0wm*fht^^m^mm^. 
8 0 ciii*ttjEfeT9>-^> p;v7a:fc«i«ufc. mm 

h -A-l" (Krebs-Henseleit bicairljonate) 



11 +- + + 



^ (3 7t;, pH7. 4) *9 5?^Oe +5 5^C02 ?i 
^T^xm^fllbTffll'^&o &:fe'»ll3 3 Obeals/ii 

v:fx ' ^>-\fy^ hmmr, i o^KifSg 
a, hU;tf~ll?filtUT. 0. l■g7H^:^U>S^^^ 

*, Kit. /t97^'>"SaU »S3~4j!imT«JWf 
J;D5g:fi#« (-, ±. +. ++, +++ ) 

(-) , (±) , 'bmm^eo&bm.mmmitnt 

IJ^:;^^ (2) #3:3 o o~3 8 o soW&yv h 
*>?»il^KSffiffiL- 8 OwKftEt'T, 9>y>H;V7 
^tKi^P^S (1) tll*#TliStUfc= feL^«i^5-^ 
7-yif7.WVV~y^nx-t^ - i K J; f?fe'i>ai*9E«: 

(HR) Xfeife^fiffi (LVP) ®«5£iaifcWiB 



CHRXLVP , n>h 

n-;i/=ioo« 

100.2 ±5.4 



(12) #S8¥4 -2 3 0 6 8 1 

21 22 

■fb-^ife i-i) 10- « 3 -~± lOLl ±2.5 

<b-&® (D) 10-' 3 — ± 92.3 ±7.2 

^fc-^ftt (A) 10-« 3 ± 96.5 ±3.8 

ft'&'fe (:::) 10" • • 3 -~± 96.0 ±5.4 



(2) 0i!@m*i&?g6!6>amc. ^>«5ltMS6©«0BS«I« 



mmmm ± m ^ m 
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